The aim of this study was to evaluate the sexual functions and quality of life of women who have undergone tubal sterilization after tubal surgery. In all, 90 active premenopausal women, who had undergone tubal sterilization at least 1 year ago and been admitted to four different hospitals, were included in the study group. A total of 100 women at a similar age range, admitted to the same four hospitals for routine health controls, were included in the control group. To obtain sexual function assessments, the patients were asked to fill out Female Sexual Function Index (FSFI) questionnaire. The participants were also asked to fill out Medical Outcomes Study Short Form (SF-36) questionnaire. All values were found to be lower in the tubal sterilization (TS) group and the differences between groups were statistically significant in domain except for pain and lubrication. Similarly, in the analysis of SF-36 scores, there were differences in comparison with the TS group in all domains. In the evaluation of the relationship of FSFI with educational level in the TS group, it was found that, while the educational level increased, all domain scores also increased, and this increase was statistically significant in all domains except pain. The termination of fertility, which is one of the important abilities of women, with tubal sterilization, may be a risk factor for female sexual dysfunction in people with low educational levels.
Introduction
Sexual dysfunction in women, better known as female sexual dysfunction (FSD), is a term used to describe various sexual problems, such as low desire or interest, diminished arousal, orgasmic difficulties and dyspareunia. FSD has anatomical, physiological, medical, psychological and social components. [1] [2] [3] Therefore, it is often difficult to separate psychological issues and interpersonal relationship concerns from biological disorders. 4 Psychological factors include previous sexual trauma and previous physical or sexual abuse, sexual neuroses (deviant sexual behaviors, paraphilias) or financial, family or occupational problems, as well as family illness or death, depression and issues in interpersonal relationship. Biological factors may involve such pertinent aspects as aging, exposure to vascular risk factors, urological conditions such as interstitial cystitis, previous radical cystecomy and recurrent urinary tract infections, gynecological conditions such as endometriosis, previous hysterectomy, childbirth, infertility issues, sexually transmitted infections, inflammation, abnormal immunological conditions, abnormal hormonal states, tumors, mechanical compartment syndromes, blunt or penetrating traumatic injury and tissue weakness with prolapse of an organ. 5, 6 Many population-based studies have revealed a high prevalence of sexual health concerns in women of all ages. Sexual dysfunction occurs in 22-93% of women in different age populations. [7] [8] [9] [10] This rate was reported as 43.1% in all age ranges in a current study involving 31 581 women aged 18 years or older. 3 Only limited evidence-based data are available for diagnosis and management. FSD traditionally includes disorders of desire/libido, arousal, pain/discomfort, inhibited orgasm and satisfaction. 11, 12 The availability and acceptability of tubal sterilization (TS) as a method of fertility control remained limited until the mid-20th century. 13 In the 1970s, the worldwide popularity of TS increased dramatically. 14 Between 1970 and 1980 , the estimated number of TS cases increased markedly in Europe, China, India, other parts of Asia and Latin America. Sterilization is now the most commonly used method of family planning in the world. In 1990, about 191 million married women of reproductive age used sterilization (for themselves or for their spouses) for contraception; 169 million of these women were those in developing countries, and 22 million were those in developed countries. The corresponding percentage of married women of reproductive age who used sterilization was 22% in developing countries and 11% in developed countries; these women represented 44 and 18% of all contraceptive users in developing and developed countries, respectively. 13 There are limited data on the possible effects of such a common surgical procedure on the sexual functions of women. The aim of this study was to evaluate the sexual functions and quality of life of women who have undergone tubal sterilization after tubal surgery.
Materials and methods
In all, 153 sexually active premenopausal women (ages between 28 and 48 years), who had undergone tubal sterilization at least 1 year ago, who had presented to four different hospitals in Sanliurfa and Kahramanmaras between March 2007 and August 2009, were included in this study. Of these, 90 women who met the study criteria constituted the tubal sterilization group. Their demographical features and previous histories of surgery were recorded. Detailed physical examinations were carried out. The following were excluded from the study: women with gynecological disorders, those with chronic diseases in their medical history, those with a body mass index of X40, those without an active sexual life, those in the postmenopausal period, women using antidepressants, oral contraceptive pills, those with a history of sexual abuse, smokers, those with previous operations (except cesarean section and tubal sterilization in the study group) and women who were pregnant. Partial salpingectomy with laparotomy (the Pomeray procedure) was performed as the sterilization method on all patients in the study group. In all, 100 women of similar age range, who had presented to the same four hospitals in Sanliurfa and Kahramanmaras for routine health controls, were included in the control group. All the patients in the study and the control groups were informed about the study and their consents were obtained. The study was approved by the institutional review board and therefore conducted in accordance with ethical standards in the appropriate version of the 1964 Declaration of Helsinki.
To obtain sexual function assessments, patients were asked to fill out the Turkish version of the Female Sexual Function Index (FSFI) questionnaire. 12 The Turkish version of the FSFI is reliable and valid in the Turkish population (Cronbach a ¼ 0.95). 15 The FSFI is a brief instrument for assessment of sexual function that consists of 19 questions. [9] [10] [11] The questions are grouped and scored for domains of desire (two questions), arousal (four questions), lubrication (four questions), orgasm (three questions), satisfaction (three questions) and pain (three questions). Each domain is scored on a scale of 0-6, with higher scores indicating better function for each domain. A domain score of 0 indicated that the women reported no sexual activity during the previous month; the full score ranged from 2 to 36. The FSFI is intended for patients who have been sexually active in the previous 4 weeks. 16 The participants were asked to fill out the Medical Outcomes Study Short Form (SF-36) questionnaire, a generic instrument to measure health-related QOL. 17 The SF-36 is widely used to survey physical and emotional health, and the Health Assessment Laboratory (Boston, MA, USA) provided the validated Turkish version of the SF-36 used in this study. It consists of 36 questions grouped into eight dimensions: physical function (10 items), role limitations owing to physical health problems (4 items), bodily pain (2 items), general health perception (6 items), energy and vitality (4 items), social function (2 items), role limitations owing to emotional problems (3 items) and mental health (5 items). The results of the SF-36 QOL questionnaire were then analyzed according to the method described by Ware et al. 18 The number of questions directed to each health concept ranged from 2 to 10, and the number of response options per question ranged from 2 (no or yes) to 6 (none, very mild, mild, moderate, severe or very severe). Each of the dimension scores was expressed as a value between 0 and 100, with greater scores representing better health.
Statistical analysis
The results are given as mean value±s.d. The Student's t-test was used to determine the diversities between the two groups and the Kruskal-Wallis test was used to determine the relationship between educational level and FSFI. Differences with a P-value of o0.05 were regarded as significant. Statistical analyses were carried out using the Statistical Package for Social Studies version 11.0.
Results
The mean age, the mean number of children, the duration of education (years) and body mass index Women with tubal sterilization M Gulum et al were 37.05 ± 4.75, 4.78 ± 0.9, 4.14 ± 3.27 and 29.56 ± 3.91, respectively, in 90 patients who had undergone tubal sterilization. The mean age, the mean number of children, the duration of education (years) and body mass index were 38.66 ± 5.25, 3.75 ± 0.8, 4.80 ± 3.45 and 26.61 ± 4.65, respectively, in 100 women in the control group. There was no statistically significant difference with regard to these parameters between the two groups ( Table 1 ).
In the evaluation of the two groups with regard to FSFI, all values were found to be lower in the TS group and the differences between the groups were statistically significant in domains such as desire (Po0.001), arousal (Po0.001), orgasm (Po0.001), satisfaction (Po0.001) and total scores (Po0.001), except for pain (P ¼ 0.066) and lubrication (P ¼ 0.053).
Similarly, in the analysis of SF-36 scores, in all the domain scores, there were differences compared with the TS group, and these differences were especially significant for role-emotional functioning (Po0,001), vitality (P ¼ 0.007) and social functioning (P ¼ o0.001) ( Table 2 ). In the evaluation of the relationship of FSFI with educational level in the TS group, it was found that, while the educational level increased, all domain scores also increased, and this increase was statistically significant in all domains except for pain (Table 3 ). In the control group, an increase in the FSFI domain scores was detected with an increase in educational status; however, this increase was not statistically significant in the domains except for arousal (P ¼ o0.046) ( Table 4 ).
Discussion
Our paradigms are essential integral parts of the perception and interpretation of our environment and responses to it. Education is the essential integral part of the constitution or destruction of these paradigms. Although these paradigms facilitate the adaptation of individuals to social life, they can lead to some problems as well. In this study, we observed that tubal sterilization could be an effective risk factor of sexual functions and the quality of life in women with low educational status. Sexual dysfunction can have a major impact on quality of life and is a highly prevalent health problem. Impaired sexual function can have damaging effects Women with tubal sterilization M Gulum et al on the confidence, sense of wholeness, social relation and marital status of women. 15 It is very difficult to make a precise evaluation of sexual functions and the effects of any abnormality in these functions on the quality of life in women. 19 There is no mutually agreed-upon questionnaire on this topic. Because of this, some different questionnaires are still in use. Nowadays, among many questionnaires, the FSFI is commonly used for the assessment of sexual functions and the SF-36 is generally used to evaluate the psychological, physical and mental functions. 12, [20] [21] [22] [23] We too used the FSFI and the SF-36 questionnaires in our study.
Making a decision regarding sterilization is difficult for both men and women, as it means terminating fertility. As negative psychological and/or biological effects may occur after all procedures, causing loss of function, it is natural to expect similar negative effects after tubal sterilization. The most widely known biological alteration after tubal sterilization is the poststerilization syndrome, which proceeds with hormonal changes and menstrual abnormalities. The questions on this topic first appeared in 1951, with the statement of Williams et al. that reported a higher-than-expected incidence of menorrhagia and metrorrhagia in women who had undergone sterilization. 24 In the etiology of this syndrome, some factors including a decrease in ovarian blood flow because of dissection of the ovarian branch of the uterine artery during sterilization, hormonal changes and/or cessation of oral contraceptives used before sterilization have been suggested to be responsible. 13 Some studies have reported twice as high follicle-stimulating hormone levels as the previous TS levels because of the affected ovarian blood flow and persistence of these levels for 1 year, 25 and some studies have reported even higher follicle-stimulating hormone levels 5 years after TS. 26 Unaccomplished hormonal evaluation is one of the main limitations of our study.
There are some serious doubts that TS increases the risk of hysterectomy by causing poststerilization syndrome. 27, 28 However, arguments on poststerilization syndrome that have been continuing for half a century could not clarify whether this syndrome has negative effects on the general health status and sexual functions of women.
The number of articles investigating the effects of tubal sterilization on sexual functions is limited in literature. Although some studies have reported similar sexual symptom scores in women whose fertility had been surgically terminated, to infertile women taking IVF treatment, 19 some studies have reported positive effects of TS on sexual functions of women. 29 In particular, improvement in the sexual life of women with anxiety of pregnancy may be seen after sterilization, as TS minimizes the risk of pregnancy. This effect may be one of the reasonable causes of common TS application worldwide.
However, we believe that this favorable effect of TS on the sexual functions of women can occur in parallel with the people's level of education and awareness. The educational level of women in the study group being 2-3 times higher than that of women in our study group may be a reason why some studies reported favorable effects of TS on sexual function. The rate of regret as high as 26% reported after TS in the literature 30 may be associated not only with the age of sterilization and number of children 31 but also with the level of education and awareness of women.
Conclusion
We observed in this study that sexual symptom scores and the quality of life in women who had undergone TS were statistically significantly lower than that of the control group, and, as the educational level of women with TS increased, these scores also increased. Termination of fertility, which is one of the important abilities of women, with tubal sterilization, may be a risk factor for FSD in those with low educational levels. This emphasizes the importance of a detailed consultation before sterilization as a current issue, especially in populations with low educational levels.
